Three new species of Leptoceridae, including Ceraclea satasookae n. sp., Setodes siribumrungsukhai n. sp., and S. salweenensis n. sp. are described and figured from Shan State, Myanmar. Twenty-two species of Leptoceridae were found and 21 of them are new records to the country.
Introduction
Myanmar is a country in Southeast Asia and part of the Oriental Region. The biodiversity of caddisflies in the Oriental Region is very high. Chantaramongkol et al. (2010) reported 1,005 species of Trichoptera from Thailand and 70% of the known species were described for the first time in that country. Armitage & Arefina-Armitage (2009) said that 400 species of caddisflies occur in Vietnam. According to the Trichoptera World Checklist (Morse 2015) , there are 156 species known from Laos, but none from Bangladesh. Yang et al. (2005) reported 1,000 species from China, with 187 species from Yunnan Province alone. Saini et al. (2001) listed 1007 caddisfly species from India, with states adjoining Myanmar having 161, 135, and 12 species (in Arunachal Pradesh, Manipur, and Mizoram, respectively; Nagaland was not distinguished from Assam). Wityi et al. (2015) listed only 227 caddisfly species in Myanmar in 68 genera of 28 families; most of the relevant publications were mainly about specimens collected during British colonial times.
The species richness of the family Leptoceridae is at its highest in Southeast Asia, with 380 species in 14 genera, including Triplectides, Symphitoneuria, Mystacides, Oecetis, Adicella, Tagalopsyche, Ceraclea, Poecilopsyche, Athripsodes, Triaenodes, Parasetodes, Trichosetodes, Leptocerus, and Setodes (Malicky & Chantaramongkol 2006; Malicky 2010) . However, only 20 species in 7 genera were shown in the Myanmar checklist (Wity et al., 2015) .
Considering the number of Leptoceridae and other Trichoptera in the countries adjacent to Myanmar, Myanmar's size and habitat diversity, the low number of Trichoptera publications so far concerning its caddisfly fauna, and the old age of most of those publications, there are probably many species of Leptoceridae and other Trichoptera present in this country that have not yet been found and described.
This research surveys the biodiversity of Trichoptera and describes new species of Trichoptera in Shan State, Myanmar.
Materials and methods
Field study localities were selected in tributaries of the Mekong and Salween Rivers, Shan State, Myanmar.
Caddisflies were collected by a UV pan light trap (12 V, 10 W) near the waterfalls, streams and rivers overnight at each site. The Trichoptera specimens were preserved in 70% ethanol and manually sorted afterwards. The adult male genitalia were cut and macerated by heating in 10% KOH at 60 o C for 30-60 minutes. Only male insects were identified and counted in this study. The identified specimens of species other than those described here as new are deposited in the Department of Fishery and Coastal Resources, Faculty of Science and Industrial Technology, Prince of Songkla University, Surat Thani campus. Permits to export the specimens from Myanmar to Thailand were not required. The specimen collection sites were as follows (see also For the 3 new species discovered, the male genitalia were drawn by compound microscopy with a drawing tube, first with pencil and then with ink. Their holotypes and paratypes are stored in 70% ethanol and are deposited at Princess Maha Chakri Sirindhorn Natural History Museum (PSUNHM), Prince of Songkla University, Hat Yai Campus, Hat Yai District, Songkhla Province, Thailand. Some paratypes are deposited in the collection of Hans Malicky (CHM). FIGURES 1-4. Male genitalia of Ceraclea satasookae n. sp. 1, genitalia, left lateral: preanal appendages (Pre), segment X (Seg X), basal plate (Bas), inferior appendages (Inf), subapicodorsal lobe (Sua), harpago (Har), basoventral lobe (Bav); 2, segment IX, dorsal: preanal appendages, and segment X (Seg IX); 3, segment IX and inferior appendages, ventral; 4, phallus, left lateral.
Etymology. Named for Assoc. Prof. Dr. Chutamas Satasook, who is the Director of the Princess Maha Chakri Sirindhorn Natural History Museum (PSUNHM).
Description. Length of each male forewing 9 mm (n=3); antennal length 1.6 mm (n=3); specimens in alcohol with head and thorax dark brown, mesoscutum dark brown in middle and light brown laterally, forewings brown, abdomen light brown with dark brown terga.
Male genitalia (Figures 1-4) . In lateral view (Fig. 1) , segment IX subrectangular; preanal appendages subtriangular, ventral margins broadly rounded, with long setae subapicoventrally. Segment X long, subquadrate in basal 1/3, cylindrical in apical 2/3, apex blunt, with row of short setae subdorsoapically and tufts of short setae basoventrally and subapicoventrally; inferior appendages complex, connected with each other on huge basal plate; each with subapicodorsal lobe shuttle-like with long setae; its harpago tubular, as long as subapicodorsal lobe; basal part of basal segment rectangular with long, curved, acute basoventral lobe. In dorsal view (Fig. 2) , segment IX rounded apically; preanal appendages semicircular, separated for most of their length by deep U; segment X oval with stout setae apical and laterally. In ventral view (Fig. 3) , basoventral lobe of each inferior appendage bowling-pin-like, knob with short setae on mesal surface of basal segment of each inferior appendage and claw with long setae subbasolaterally. Phallus with two phallic spines curved upward, membranous apically, sclerotized apicoventrally (Fig. 4) .
Diagnosis. The male genitalia of the new species are most similar to those of C. senilis (Burmeister 1839), which is common in European countries and Siberia. These two species have similar lateral character of genitalia and dorsal view of preanal appendages. However, they can be distinguished by (1) the length of the forewing which is 12-13 mm (n=5) in C. senilis and 9 mm in C. satasookae n. sp.; (2) the preanal appendages of C. senilis are fused about 1/4 their length and separated apically by a V-shaped incision, but those of C. satasookae n. sp. are fused only at the base and are much more widely separated by a U-shaped incision; (3) the harpago of each inferior appendage of C. senilis is 2/3 as long as its subapicodorsal lobe, but the harpago of the new species is subequal in length to its subapicodorsal lobe; and (4) the new species has a long pointed basoventral lobe of each inferior appendage, which is short and blunt in C. senilis. Description. Length of each male forewing 6 mm (n=5); antennal length 11 mm; specimens in alcohol with head, thorax, abdomen, and forewings light yellowish brown.
Male genitalia (Figures 5-8 ). In lateral view (Fig. 5) , segment IX trapezoidal; preanal appendages apparently absent (fused with base of segment X); segment X deeply divided apically into 2 saber-like blades, very long, gradually curved downward, with tuft of long subbasal setae dorsolaterally; inferior appendages each bilobed: dorsal lobe tubular with long setae, curved downward and ventral lobe scale-like, subapically with numerous long setae. In dorsal view (Fig. 6) , segment X long, isosceles triangle, basal 1/4 fused, with many short and long setae subbasally, distal blades subparallel and convergent apically. In ventral view (Fig. 7) , inferior appendages rectangular, fused in basal half, each with round knob basolaterally and broad and shallow incision apically, with numerous long setae subapically. Phallus long, curved downward, pointed apically; basal part larger than apical one and separated by a step, tapered and curved downward and pointed apically (Figure 8) .
Diagnosis. This species belongs to the Setodes hungaricus Group of Schmid (1987) . The male genitalia of Setodes siribumrungsukhai n. sp. appear very similar to those of S. spinosellus Ulmer 1930, found in the Philippines. However, the pictures by Ulmer are not very detailed. These species can be distinguished by the shapes of the inferior appendages. The inferior appendages of the new species was are each divided into 2 obvious lobes, with the dorsal lobe cylindrical and curved downward. In contrast, S. spinosellus has undivided inferior appendages, with the dorsal part of each inferior appendage forming a short spine dorsoapically. The ventral lobe of each inferior appendage of the new species is round apically, but this region is truncated in S. spinosellus. The shape of the phallicata of S. spinosellus is falciform and the parameres are paired, long, and spine-like. However, the phallicata in S. siribumrungkhai n. sp. is not so shaped and no parameres are shown.
FIGURES 5-8. Male genitalia of Setodes siribumrungsukhai n. sp. 5, genitalia, left lateral: segment IX (Seg IX), segment X (Seg X), inferior appendages (Inf); 6, segments IX and X and phallus (Pha), dorsal; 7, segment IX and inferior appendages, ventral; 8, phallus, left lateral.
Setodes salweenensis n. sp. (Figures 9-12) Type material. Holotype male (PSUNHM). Myanmar: Shan State, Keng Tung Province, Naw-awn, Salween River, 21°13'46"N, 098°42'32"E, ca. 251 m a.s.l., 04 May 2015, leg. Sai Aye.
Paratypes: Same data as holotype, 18 males (PSUNHM); Myanmar: Shan State, Keng Tung Province, Nam Lok Stream, 21°22'50"N, 099°00'49"E, 442 m a.s.l., 03 May 2015, leg. Sai Aye, 5 males (CHM).
Etymology. The species is named for the type locality, the Salween River. Description. Length of each male forewing 6 mm (n=6); antennal length 11 mm; specimens in alcohol with head, thorax, abdomen and forewings light yellowish brown.
Male genitalia (Figures 9-12 ). In lateral view (Fig. 9) , segment IX subtriangular and long ventrally; preanal appendages very small, triangular with small setae; segment X triangular, slightly curved downward; inferior appendages each 4-lobed: dorsal lobe tubular with long setae and erect basally then curved caudad, two mesal lobes tubular and 1/3 as long as dorsal lobe with first mesal lobe having long apical setae, basoventral lobe somewhat pentagonal with dorsal margin straight and ventral margin convex and apical margin truncate with small subapical setae. In dorsal view (Fig. 10) , segment X trapezoidal, basally slightly broader than apically, truncate apically with small spine in middle; preanal appendages small, oval, with short setae. In ventral view (Fig. 11) , segment IX subspherical; inferior appendages subrectangular, truncate apically. Phallus long, curved downward, pointed apically; pair of spine-like parameres long, curved downward, pointed apically (Fig. 12) .
FIGURES 9-12. Male genitalia of Setodes salweenensis n. sp. 9, genitalia, left lateral; 10, segment IX, preanal appendages, and segment X, dorsal; 11, segment IX and inferior appendages, ventral; 12, phallus, left lateral. Diagnosis. This species belongs to the Setodes argentiferus Group (Schmid 1987, = S. argentiguttatus Group of Malicky & Chantaramongkol 2006) . Among the species of that Group, the male genitalia of S. salweenensis n. sp. are most similar to those of S. omphale Malicky & Changthong 2006 (in Malicky & Chantaramongkol 2006 All of these, including the new species, share the characteristics that segment X is triangular in lateral view and rectangular or trapezoidal in dorsal view, inferior appendages are 4-branched, and the phallus is long, curved downward, and pointed apically. However, the new species can be separated from the others by the character of the basoventral lobe of each inferior appendage. Setodes salweenensis n. sp. has a basoventral lobe that is pentagonal and is truncate apically in lateral view. In contrast, most of the other species have this basoventral lobe triangular and pointed apically. This lobe can be obliquely truncate in S. venustus (Ulmer 1951, pl. 21 fig. 649 ), but the preanal appendages are not apparent in the latter species and its tergum X is rectangular in dorsal view (trapezoidal in S. salweenensis n. sp.).
Faunistic data of Leptoceridae (Trichoptera) from Keng Tung Province, Shan State, Myanmar
The Leptoceridae species identified in this study are listed along with the relevant sample numbers in Table 1 . Eight genera and 22 species were found. A list of Trichoptera from Myanmar was published by Wityi et al. (2015) , with 7 genera and 20 species of Leptoceridae. In the current study, 21 Leptoceridae species and 2 genera, Triaenodes and Triplectides, are new records for Myanmar. These results update the totals to 9 genera and 44 species, including 3 new species described here, of Leptoceridae in Myanmar's Trichoptera checklist. 
